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Description 

This invention relates to novel pyridazinone derivatives and salts thereof. 

Hitherto, various cardiotonics having a pharmaceutical activity for directly strengthening the contractile 
force of heart have been utilized for the cure of heart failure. 

However, many of the cardiotonics have disadvantages such as tendency to cause arrhythmia due to their 
extr m ly narrow range of safety dosage, transient cardiotonic activity and unsuitability for oral administration. 
EP-A-0.178189 and JP-A-60-197660 disclose pyridazinone derivatives with a cardiotonic activity. 

We have sought for a compound having high cardiotonic activity and capable of exhibiting sufficiently long 
lasting activity, and we are now discovered the pyridazinone derivatives of the present invention. 

It is therefore an object of the present invention to provide novel pyridazinone derivatives and salts thereof 
which are useful as cardiotonics having high and long lasting activity. 

The pyridazinone derivatives of the present invention are best described by reference to the following gen- 
eral formula la ; 




wherein R 7 represents a hydrogen atom or a C r C 5 alkyl group, R 8 represents a hydrogen atom or a C r C 5 alkoxy 
group, R 9 represents a hydrogen atom or a C r C 5 alkyl group, each of R 10 and R" represents a hydrogen atom 
or a Ct-Cs alkoxy group independently and R 12 represents a C r C 5 alkoxy group. 

In the general formula I, preferable examples of R 7 and R 9 includes methyl, ethyl and propyl group ; pref- 
erable examples of R 8 include methoxy, ethoxy and propoxy group. 

Preferable examples of R 10 , R 1 1 and R 12 include methoxy, ethoxy and propoxy group. Preferred compounds 
of formula la are those wherein R 7 represents an hydrogen atom. 

Examples of the pyridazinone derivatives of the general formula I are shown below : 




EP 0 252 422 B1 



CH 3 0 



CH3O 

CH3O CH: - N^jN - 0 - CH 2 0 

. 0 




0* 



H— NH 



10 



15 



CE3Q OCE3 
CE3O 



CH3O 



-^>-CH 2 -N r ^N--C--CE 2 0--y ' 



(Example 1 ) 
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CH 3 0-^^-CH 2 -N 



CH3O 



CH3O 




N-NE 



CH3O OCHj 
CH3O 



CE3O 



3O OCH3 

-V \)-CH 2 -N N-C- 
\=/ \ — / II 




35 



40 



CE 3 '0 OCE3 

CE3 0 — CH2 — N~"\ — C — CE 2 0 —\y-4 V= 0 
\=y w 11 \=/ N-NH 



(Example 2 ) 



45 



50 



55 
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CE3 0 -fV CB 2 - V~\ - C - CEO -^"V^V 
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Pharmaceuticaliy acceptable salts of the above-mentioned compounds are also included within the scope 
10 of the invention. Examples of the salt include a salt of mineral acid such as hydrochloric acid and phosphoric 
acid and a salt of organic acid such as lactic acid and butyric acid. 

A process for the preparation of the compounds according to the invention will be illustrated below. 
The pyridazinone derivatives of the general formula I can be prepared, for example, by the following route. 



15 



20 



R 3 Rl 

N-NH 

U) (I) 




25 R3 R 2 R 1 

I 



30 



R< 

R 5 
R 6 




► _ t JT V CE 2 — N N-C-CHO-T Vft, >=0 

N — ' 11 \=J- N-tfH 

0 




(I) 



The starting material of carboxylic acid represented by the general formura II can be prepared by the fol- 
35 lowing route ; 

R2 R* 

HO-^^-CHO ► tf-CH 2 0-^^-CHO ► 



40 



45 



0* 

^ I ^CN 



R* O K 



9 - CH 2 0 CK 
CN 
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55 



tf-CH 2 0-r\Vc-CH 2 CH 2 -CN 
CN 



R 2 -N'Ri 
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wherein R 1 , R 2 , R 3 ( R 4 , R 5 , R 6 have the same meanings as already defined in the general fonmula la. 

Thus, the compound of general formula I can be prepared by a reaction forming an amide coupling between 
the carboxylic acid represented by the general formula II and the amine represented by the general formula 
III. 

40 The reaction forming the amide coupling can be taken place, for example, by (i) reacting carboxylic acid 
(II) with alkyl halocarboxylate to form a mixed acid anhydride, which is then reacted with amine (III) (mixed acid 
anhydride method), (ii) condensating carboxylic acid (II) and amine (III) under the presence of a dehydrating 
agent such as dicyclohexyl-carbodiimide (carbodiimide method) and (iii) any other suitable method such as car- 
boxylic acid halide method and active ester method. Among these methods, the mixed acid anhydride method 

45 is particularly preferred. 

The mixed acid anhydride is prepared by reacting a carboxilic acid (II) with an alkyl halocarboxylate under 
the presence of a basic compound, for example, organic base such as triethylamine, pyridine and diazabicyc- 
loundecene, and mineral base such as potassium carbonate, in a solvent ora mixture of solvents conventionally 
used for the mixed acid anhydride method. Examples of the solvent include tetrahydrofuran, dioxane, toluene, 

so chloroform, ethyl acetate, dimethylformamide, dimethylacetamide and the like. The reaction temperature is 
about from -20 to 100°C and the reaction time is about 5 to 10 hours. 

Generally, the obtained mixed acid anhydride can be directly reacted with the amine (III) without further 
isolation. The reaction can -be carried out at - 20 to 100°C for about 5 minut s to 10 hours. The amin (III) is 
a well known compound. 

55 The compound according to the invention can be administered as a cardiotonic orally or parenteral^ in a 
suitabl form. 

For xample, the compound of the invention can be made in the form of powder, granule, tablet, dragee, 
pill, capsule and solution for oral administration, and it can be made in the form of suppository, suspention, 
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solution, emulsion, ampour, injection solution for parenteral administration. A combination of them may of 
c urse be provided. Th compound of th present invention can be mad into pharmaceutical composition by 
any conventional method well known in the art. 

The administration dose of the compound of the present invention may be decided by a physician according 

5 to the age, sex, body weight, sensibility, degree of disease, physical condition of a patient to be treated, method, 
time and interval of administration, pharmaceutical property, kind of formulation form and kind of active ingre- 
dient of the pharmaceutical composition etc. 

For example, a daily dose of the compound is selected in the range of 0.1 to 10 mg/kg for oral administration, 
but it is of course not limited within it 

10 The invention will be further illustrated hereinafter by way of examples. 



Example 1 : Preparation of ; 



15 



CE 3 0 OCH3 ' CE 3 0 

CH3 0-A^V. C h 2 -N^N~C-CH 2 0-( / V(\ >=0 
3 \=/ ^ I! N W NH 

0 

20 

Into 5 ml of N,N-dimethylformamide and 7 ml of tetrahydrofuran, 0.22 g of 

CH3O 

H0 2 C CH z O-/oVO=0 
N-NH 

was dissolved, and the solution was cooled to -20 to-30°C. Then, the solution was added with 0.11 mi of 
30 triethylamine and 0.076 ml of ethyl chloroformate succesively to form a mixed acid anhydride. 
The cold reaction mixture was added with 0.22 g of 



CH3O OCH3 



CH ? 0KO>-CH2N KH 



and left at-20°C for 20 minutes, and then gradually warmed to the room temperature and allowed to react for 
40 2 hours. The reaction mixture was concentrated and chromatographed on silica gel column (solvent: 
chloroform -+ chloroform/methanol = 30/1) to isolate the object product in oily form. 

The oily product was dissolved in 1 0 ml of ethanol and added with 1 .5 ml of 1 IM-HCI/ethanol and 1 00 ml of 
ether successively to precipitate a hydrochloride salt of the object compound. The precipitated solid was filtered 
out, washed with ether and dried to obtain a white solid of hydrochloride salt of the object compound. 

45 

Yield: 0.33 g; 

melting point : 1 38.0-1 40.0°C ; 
IR : 1670 cm- 1 

60 Example 2 : Preparation of ; 

CE3O OCE3 

55 CE*0--^>- c E2- N ^N- 

W W || W 11 — NE 

0 
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10 



15 



30 



40 



45 



55 



Into 5 ml of N ( N-dimethylformamide and 7 ml of tetrahydrofuran, 0.20 g of 

H0 2 C CH 2 0-/5V^V 0 
W N-NH 



was dissolved, and the solution was cooled to -20 to-30°C. Then, the solution was added with 0.11 ml of 
triethyiamine and 0.076 ml of ethyl chloroformate succesively to form a mixed acid anhydride. 
The cold reaction mixture was added with 0.22 g of 

CH 3 6 OCHj 
CHsO-^VcHaH^KH 



and left at -20°C for 20 minutes, and then gradually warmed to the room temperature and allowed to react for 
2 hours. The reaction mixture was concentrated and chromatographed on silica gel column (solvent : 
chloroform -> chloroform/methanol = 30/1) to isolate the object product in oily form. 

The oily product was dissolved in 1 0 ml of ethanol and added with 1 .5 ml of 1 N-HCI/ethanol and 1 00 ml of 
20 ether successively to precipitate a hydrochloride salt of the object compound. The precipitated solid was filtered 
out, washed with ether and dried to obtain a white solid of hydrochloride salt of the object compound. 

Yield : 0.34 g ; 

melting point : 215.0-216.0°C ; 
25 \R: 1675 cmr 1 

Example 3 : Preparation of ; 



CH 3 0 



0 



35 Into 4 ml of N.N-dhnethylformamide and 6 ml of tetrahydrofuran, 0.25 g of 

E0 2 CCH 2 0-/oVr^=0 
W N-NH 



was dissolved, and the solution was cooled to -20 to-30°C. Then, the solution was added With 0.14 ml of 
triethyiamine and 0.095 ml of ethyl chloroformate successively to form a mixed acid anhydride. 
The cold reaction mixture was added with 0.22 g of 



CH 3 0-(0)-CH 2 N^H 



and left at -20°C for 20 minutes, and then gradually warmed to the room temperature and allowed to react for 
50 2 hours. The reaction mixture was concentrated and chromatographed on silica gel column (solvent: 
chloroform -+ chloroform/methanol - 20/1) to Isolate the object product in oily form. 

The oily product was dissolved in 20 ml of ethanol and added with 1.5 ml of 1N-HCI/ethanol and 100 ml of 
ether successively to precipitate a hydrochloride salt of the object compound. The precipitated solid was filtered 
out, washed with ether and dried to obtain a white solid of hydrochloride salt of the object compound. 



Yield : 0.41 g ; 

melting point : 239.0-240.5°C (d composition) ; 

|R: 1670cnrr 1 
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Example 4 

5 The usefulness of the compounds obtained in Examples 1 to 3 as a cardiotonic is determined by means 
of the standard pharmacological test methods. For example, the activity of the compounds is demonstrated by 
determining an increase of the contractile force of isolated dog papillary muscle and isolated guinea pig left 
atrium muscle, as well as an increase of the cardiac contractile force of anesthetized dog, all of which are 
caused by the compounds. The pharmacological test methods will be described below. 

10 

1) Method of using cross-circulated preparation of isolated dog papillary muscle 

Cross-circulated preparations of isolated dog papillary muscle were prepared according to the method of 
Endoh & Hashimoto, American J. Physiol., vol, 218, p.1459-1463, 1970, United States. The compound dissoi- 
15 ved in solvent was injected to the artery close to the preparation, and the action of the compound on the con- 
tractile force of papillary muscle was determined. 

2) Method of using isolated guinea pig left atrium 

20 Male guinea pips weighing 200-300 g were killed by hitting their back of the heat and their left atria were 
immediately isolated. The left atrium was fixed to the bottom of an organ bath filled with 30 ml of Klebs-Hen- 
seleit's solution maintained at 35°C. A mixed gas comprising 95% of 0 2 and 5% of C0 2 was passed through 
the Klebs-Henseleif s solution in the organ bath. The auricle of the left atrium was connected to a transducer 
with a thread to measure the isometric contraction. The atrium was applied with 0.5 g of resting tension. The 

25 atrium was electrically driven by square wave of 1 millisecond duration at a voltage of the order of 1 .5 times of 
the threshold voltage and at a rate of twice per second by means of two platinum electrodes. The preparation 
was stabilized for 30 minutes, then the compound dissolved in solvent was added to the organ bath, and the 
reaction was determined. 

30 3) Method of using anesthetized dog 

Male or female mongrel dogs weighing 8-15 kg were used. The dogs were anesthetized with sodium pen- 
tobarbital at the dose of 30 mg/kg (intravenous injection) and then applied with artificial respiration. They were 
thoracotomised at the intercostal portion between forth and ftfith costa, and the fifth costa was excised. Then 
35 the pericardium was cut to expose the heart A probe of an electromagnetic flow meter was attached to the 
aorta to measure the blood flow rate in the aorta, which was used as an approximate index of the cardiac output 
(CO). A polyethylene cannula was inserted into the left cardiac ventricle to measure the intraventricular press- 
ure, thereby the variation rate of the intraventricular pressure of the left cardiac ventricle (dp/dt) was electrically 
determined. A strain gauge was attached to the wall of the right cardiac ventricle to measure the contractile 
40 force of the right cardiac ventricle muscle (Cont). The systemic blood pressure was measured at the left femoral 
artery. The heart rate was measured by means of a cardiotachometer. The compound dissolved in solvent was 
applied intravenously from the left femoral vein. 

In the pharmacological tests described above, all of the cardiotonics according to the invention increased 
the contractile force of dog papillary muscle and guinea pig left atrial muscle. They also increased the maximum 
45 rate of rise in the intraventricular pressure of the left cardiac ventricle (dp/dt max), Cont and CO in anesthetized 
dogs, that is, they increased the cardiac contractility. 

The increasing rate of the contractile force of dog papillary muscle and guinea pig left atrium, as well as 
the increasing rate of dp/dt max, Cont and CO of anesthetized dog are shown in Table 1 below. 

From the results shown in Table 1 , the pyridazinone derivatives according to the invention are clearly excel- 
so lent cardiotonics having high cardiotonic activity. 
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Claims 

5 i. A pyridazinone derivative represented by the following formula la : 



10 




wherein R 7 represents a hydrogen atom or a C r C 5 alkyl group, R 8 represents a hydrogen atom or a C r C 6 alkoxy 
is group, R 9 represents a hydrogen atom or a C r C 5 alkyl group, each of R 10 and R 11 represents a hydrogen atom 
or a C r C 5 alkoxy group independently and R 12 represents a C r C 5 alkoxy group. 
2. The compound as defined in claim 1 wherein R 7 represents a hydrogen atom. 



20 Patentanspruche 



1. Pyridazinonderivat der allgemeinen Formel la 



25 




30 in der R 7 ein Wasserstoffatom oder eine Ci-Cg-Alkylgruppe, R 8 ein Wasserstoffatom Oder eine C r C5-AIkoxy- 
gruppe, R fl ein Wasserstoffatom oder eine C-pCs-Alkylgruppe, R 10 und R 11 Jewells unabhangig voneinander 
Wasserstoffatome oder Ct-C^AIkoxygruppen und R 12 eine CrCs-AIkoxygruppe bedeuten. 
2. Verbindung nach Anspruch 1, worin R 7 ein Wasserstoffatom bedeutet 

35 

Revindications 

1. D6riv6 de pyridazinone repr6sent6 par la formule la ci-dessous : 



40 




dans lequel R 7 repr6sente un atome d'hydrogfene ou un groupe alkyle en C r C 5 , R 8 reprSsente un atome 
d'hydrogfene ou un groupe alkoxy en C r C 6 , R 9 repr6sente un atome d'hydrog^ne ou un groupe alkyle en C r C 6) 
Rio et R 11 repr6sentent ind6pendamment un atome d'hydragfcne ou un groupe alkoxy en C r C 6f et R 12 repr6- 
sente un groupe alkoxy en C r C 5 . 
so 2. Le composd dSfini dans la revendication 1 dans lequel R 7 reprSsente un atome d'hydrogdne. 
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